Background
Results
The majority of HIV-TB prevalence data reported in the analysed studies, including extrapulmonary/disseminated TB forms, was higher among migrant vs. nationals, some of the studies even showing increasing trends over time. Additionally, while HIV-TB incidence rates have decreased among migrants and nationals, migrants are still at a higher risk for this coinfection. Migrants with HIV-TB co-infection were also more prone to unsuccessful treatment outcomes, death and drug resistant TB. However, contradicting results also showed lower mortality compared to nationals. PLOS 
Introduction
Europe is still limited. This information is crucial to provide a comprehensive view to inform policies and improve adequate care and support to these populations. In this study, a systematic review of literature was conducted aiming to improve the understanding of the burden of HIV-TB co-infection among migrants in Europe and to compare the prevalence, incidence and mortality in this population with nationals in Europe. This systematic review is one of the first addressing specifically on the burden of this co-infection among migrants and the results obtained clearly demonstrate the importance for the national HIV-TB programs to address this reality systematically in order to control the predicted impact on these vulnerable populations and on the national control programs.
Materials and methods
A combination of key words and/or Medical Subject Headings (MeSH) terms was used to find relevant studies. Our search was defined, using specific tools available in the searched databases, to retrieve publications between 2000 and 2016. Only articles with abstracts and written in English, Spanish, French or Portuguese were considered. Books or book chapters, comments, editorials, reviews, guidelines, reports, newspaper articles and case-studies were not included.
The electronic databases MEDLINE
1
, Web of Science 1 and Scopus 1 were systematically searched between March and April 2016 for original articles using search terms presented in S1 Table. MEDLINE 1 was the first choice since it is one of the largest bibliographic databases focused on medical related fields [14, 15] . Scopus 1 was also searched as it includes also EMBASE 1 database additionally to MEDLINE 1 content, plus other journals indirectly related to the medical field [16] . Web of Science 1 (via https://www.webofknowledge.com) was also included due to its coverage on medical or medically related journals missed by Pubmed and EMBASE 1 [17] .
The titles and abstracts of all documents retrieved were screened by one main reviewer (Ana Maria Tavares-AMT). A second reviewer (Inês Fronteira-IF) performed screening in a random sample of retrieved documents-the minimum sample size was calculated in OpenEpi platform (in www.openepi.com) using an anticipated frequency of 7.6%, for a 95% Confidence Interval (CI)-, in order to access sensibility and specificity of the inclusion criteria [18] . Disagreement between reviewers concerning this sample of documents was solved through reanalysis of the respective titles/abstracts and consensus.
Only the scientific papers meeting the following inclusion criteria were selected: 1) the studied population includes migrant subjects infected with HIV and TB, 2) it provides measures of prevalence, incidence and/or mortality; 3) the study and/or studied population was sampled in one or more European countries (of the 51 independent states [19] ); 4) it is an observational study. The following exclusion criteria were defined: 1) articles in which the studied population does not mention human migrants (immigrants, emigrants and others); 2) articles with migrants not living in European countries; 3) articles about infectious diseases other than HIV and/or pulmonary tuberculosis; 4) articles about HIV or TB only, separately; 5) articles about co-infections other than HIV-TB co-infection; 6) articles without the outcomes of interest (prevalence, incidence and/or mortality).
After screening for titles and abstracts, the selected articles proceeded for fulltext review, in which, only articles meeting all inclusion criteria and not meeting any exclusion criteria were considered for data extraction. The data extraction process was performed by one researcher (AMT). Data on the prevalence, incidence and mortality associated with co-infection in migrants and nationals (when available) were extracted. Prevalence of extrapulmonary and/or disseminated TB and drug resistant TB among HIV-TB co-infection cases were also considered, as well as measures of risk and association related to HIV-TB co-infection in migrants.
For this systematic review no protocol was registered and no quality scoring system was applied.
Results
A total of 746 articles were retrieved from databases (S1 Table) and, after removing duplicates (n = 251), 495 articles remained for title and abstract screening by one main reviewer (AMT). Of these, a sample of 214 articles was randomly selected for titles and abstracts screening by a second reviewer (IF).
During screening, 453 articles were excluded: 292 articles were eliminated after applying the inclusion and exclusion criteria, 54 articles were written in other foreign languages not considered, 85 documents were publication types not considered for this review, and 22 documents lacked an abstract available for screening. After screening, 42 articles remained for fulltext revision and, after applying inclusion and exclusion criteria, only 27 articles were retrieved for data extraction. The full details of the articles selection process is summarised in Fig 1. 
Characteristics of the studies
The studies included were published between 2003 and 2016, while the sampling for those studies was conducted between 1984 and 2013. Eight European countries were represented: eleven studies conducted in Spain [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] , five studies in Italy [31] [32] [33] [34] [35] , three studies in France [36] [37] [38] , two studies in Portugal [39, 40] , Germany [41, 42] , and United Kingdom (UK) [43, 44] , and one study in Switzerland [45] and The Netherlands [46] (Table 1) .
The main study design was retrospective-eight studies [22] [23] [24] 28, 29, 39, 40, 42] -followed by six prospective/cohort studies [34, 36, 37, 41, 45, 46] (one of them also multicentric [34] ), two population-based studies [31, 43] , one quasi-experimental study [26] and one multicentric study [35] . The remaining studies did not mention the adopted study design [20, 21, 25, 27, 30, 32, 33, 38, 44] (Table 1) . Four studies provided data from national registries [28, 33, 39, 43] .
The sample size ranged between studies from 69 [22] to 72580 subjects [36, 37] . The included subjects varied between studies: some studies included patients diagnosed with TB [27, 28, 32, [38] [39] [40] , HIV/AIDS [20, 24, 36, 37, 41, 46] , or HIV-TB co-infection [30, 33, 34, 43] . Other studies included immigrant patients [21, 35] , immigrant/foreign-born TB patients [26, 29, 39, 42] , immigrant/foreign-born HIV patients [22, 23, 25, 45, 46] , and immigrant/foreignborn HIV-TB patients [42] .
Considering the region of origin, Africa was predominant, with higher percentages of immigrants born in Africa in 10 retrieved studies [25, 30, 33, [35] [36] [37] 39, 40, 42, 46] , followed by Latin America [20] [21] [22] 26, 27] , and Western/Eastern Europe [38, 45] (Table 1) .
Prevalence of HIV-TB co-infection among migrants
Prevalence measures of HIV-TB co-infection were reported in 20 of the 27 studies selected in this review (Table 2) .
Among these, 10 studies reported prevalence numbers of HIV-TB co-infection in immigrants and nationals [20, 21, 24, 27, 32, [37] [38] [39] [40] 44] . Prevalence of co-infection was higher among immigrants than among nationals in 7 studies conducted in France, Portugal, Spain and UK [20, 24, [37] [38] [39] [40] 44 ]-range of 2.8%-85% among migrants vs. 2.3%-30.8% among nationals ( Table 2 )-, of which, one study was based on national registries from Portugal (2008-2012) [39] . Contradictory results were observed in 3 studies [21, 27, 32] -ranging between 6%-6.8% among migrants vs. 2.3%-37% among nationals (Table 2 ). Studies including only migrant patients, most conducted in Spain, showed prevalences of HIV-TB co-infection ranging from 1% to 76.6% [22, 23, 25, 26, 29, 31, 35, 42, 45, 46] (Table 2) .
Increases in prevalence of HIV-TB co-infection among migrants during data collection periods were reported in 3 studies. In the city of Barcelona, a significant increase was observed in the prevalence of HIV-TB co-infection in migrants, from 6.5% in 1994 to 37.1% in 2004, contrarily to nationals, in which a significant decrease has been observed [24] . Another study in Barcelona also reported a small increase in the prevalence of HIV-TB co-infection among migrants from 8.6% in 2000-2002 to 9.3% in 2003-2005 [26] . This increasing trend was also Retrospective study (Continued) observed in the UK in the number of HIV-TB cases either among persons with insecure immigration or seeking asylum, from 45 in 2001 to 78 in 2002 [44] . Ten studies reported prevalence of HIV-TB co-infection per migrants' region of origin [20] [21] [22] [23] [24] 29, 35, 42, 45, 46] , namely African [20] [21] [22] [23] [24] 35, 42, 45, 46] , Latin American [20] [21] [22] [23] [24] 29, 35] , European [20, 22, 23, 35] , and Asian regions [24, 35] . The highest HIV-TB percentages were observed in migrants from African regions (range 1%-76.6%) [42, 45] , particularly migrants from SSA (range 1%-50% [24, 45] ), followed by migrants from Europe [3.2% (Western Europe) -42.8% (Eastern Europe) [20, 22] ], from Asia (36.4% from South Asia/East Asia/Pacific [24] ), and from Latin America (range 2% to 31.7% [21, 24] ) ( Table 2) .
Concerning the prevalence of various TB forms among HIV infected patients, seven studies reported extrapulmonary and/or disseminated TB cases [20] [21] [22] [23] 25, 30, 35] , of which, three, all conducted in Spain, compared prevalence between migrants and nationals. Higher percentage of extrapulmonary TB was reported among HIV-infected migrants (75.8% vs. 68.4% in nationals) from 1984 to 2000, however non-significantly [30] . Contradictory results were observed between 1990 and 2002, with a higher rate of disseminated TB among HIV-infected nationals (33%) [21] . However, between 2004 and 2006 a significantly higher percentage of extrapulmonary TB was observed among HIV-infected migrants from Eastern Europe/Russia, Sub- Saharan Africa, Western Europe, North Africa, and Latin America/Caribbean (9.5%, 5.5%, 4.3%, 2.9%, and 2%, respectively vs. 2.5% in nationals) [20] . In Italy, a study including only migrants reported 13% of lymph node TB, 9.7% of multiple localization TB; 3.2% of osteoarticular TB, 3.2% of central nervous system TB, and 3.2% of intestinal TB in 2003 among HIV-TB infected migrants [35] . In Spain, studies performed in Alicante and Madrid, reported similar figures of disseminated TB-5.8% and 7.7%, [41, 43] , and two showing increasing trends in the proportion of migrants among co-infected patients during data collection [30, 33] .
Only a study in France reported prevalence of drug resistant TB among HIV-TB coinfected migrants and nationals, with a significantly higher percentage of resistance to streptomycin, isoniazid, rifampicin among foreign born patients compared to nationals (12.5%, 10.4% and 3.6%, vs. 8.0%, 6.7% and 1.2%, respectively) [38] .
Incidence of HIV-TB co-infection among migrants
Incidence rates of HIV-TB co-infection among migrants were reported in 6 studies [24, 33, 36, 37, 41, 46] . Two studies conducted in France by the same authors on the same patients' cohort reported a higher incidence rate among migrants-1.03/100 person-years; 95% CI: 0.95-1.11 vs. 0.28/100 person-years; 95% CI: 0.26-0.30 in nationals [36, 37] , despite of a significantly higher proportion of incident cases among nationals-564 (55.6%) vs. 330 (48.6%) in migrants-observed between 1997 and 2008 in one of the studies [37] . In the same two studies, the adjusted incidence rates showed an increase in the incidence of HIV-TB co- [36, 37] . Similarly, in Italy a higher incidence rate was observed among migrants-2.97/100 000 person years vs. 0.11/100 000 person years among nationals-, with a decrease over time among migrants (5.16/100 000 person-years in 1993 to 1.20/100 000 person-years in 2010) and nationals (0.17 /100 000 person-years in 1993 to 0.05/100 000 person-years in 2010) [33] . In England and Wales, HIV-TB incidence was higher among foreign-born patients in 2002 (42.5/ 1000 person-years vs. 8.6/1000 person-years among nationals) and 2010 (10.9/1000 personyears vs. 83.3/1000 person-years among nationals), also showing a decline in the HIV-TB incidence between 2002 and 2010 either for foreign-born (decline in 74.3%) or national patients (decline in 61.2%) [43] . A study conducted in Barcelona also showed higher incidence rates among male immigrants aged 29-49 years (15.8 vs. 12.7/100000 national inhabitants aged 20-29 years; 41.8 vs. 37.5/100000 national inhabitants aged 30-39 years; 33.4 vs. 14.7/100000 national inhabitants aged 40-49 years) and female immigrants aged 40-50 years old (7.9 vs. 1.3/100000 national inhabitants aged 40-49 years; 4.7 vs. 0.4/100000 national inhabitants aged 50-59 years), with an average rate decrease of 20% per year between 1994 and 2005 among both nationals and immigrants [24] .
Three studies compared the incidence rates within migrants' region of origin. A study conducted in Germany reported a significantly higher incidence density rate of HIV-TB co-infection in patients from Sub-Saharan Africa (1.20/100 vs. 0.21/100 person years in nationals) and other countries (0.52/100 vs. 0.21/100 person years in nationals) between 2001 and 2011 [41] . Similarly, in a study conducted in The Netherlands, the cumulative TB incidence after 7 years of combined antiretroviral therapy (cART) treatment was higher among HIV-positive patients from Sub-Saharan Africa compared with HIV-TB patients from Western Europe/North America (4.5% vs. 0.5%) [46] . A study conducted on the region of Piedmont, Italy, with new cases of TB among immigrant patients, showed annual incidence rate ratios of HIV-TB coinfection among patients from low prevalence countries of 179.3/100 000; 95% CI: 88.7-269.9 population among patients < 50 years, and 681.6/100 000; 95% CI: 212.7-1150.5 population among patients !50 years. Among patients from higher prevalence countries the annual incidence rate ratios were of 1139.5/100 000; 95% CI 403.1-1857.9 population among patients <50 years, and no incident cases among patients !50 years [31] .
Mortality and survival among HIV-TB infected migrants
Mortality and survival measures were reported in four studies [28, 30, 34, 41] , all with data on migrants and nationals. A study conducted in Germany from 2001 to 2011 observed a significantly lower survival in co-infected patients from Sub-Saharan Africa, compared to co-infected nationals (93% vs. 99% among nationals) [41] . However, contrasting results were shown previously in a study conducted in Spain from 1984 to 2000, with a significantly better survival of co-infected immigrants (median 8.7 vs. 5.4 years among nationals) and also a significantly lower mortality rate (0.42 vs. 0.45 among nationals) [30] . Another study conducted in Spain in 2012 also showed lower percentage of deaths among immigrant HIV-TB patients (6.99% vs. 8.79% among nationals) [28] . Similarly, a study from Italy reported a lower percentage of deaths among co-infected foreign-born patients (8.3% vs. 17.9% among nationals), however without statistical significance [34] .
Indicators and trends of risk and association
Eleven studies reported measures of risk and/or association [22, 24, 28, 31, 34, [36] [37] [38] [39] 41, 46] . Two studies performed in France between 1997 and 2008 using the same patients' cohort observed twice more risk of TB among HIV-infected migrants-adjusted risk ratio (aRR) = 2.01; 95% CI: 1.79-2.26 [36, 37] . An increased risk of HIV-TB from 2000/2001 to 2008 among nationals and migrants was also observed in one of the studies-aRR = 1.85; 95% CI: 1.27-2.70 [37] . Also, a non-significant 21% risk increase among nationals (aRR = 1.21, 95% CI: 0.86-1.70) and a significant 49% risk increase among migrants (aRR = 1.49, 95% CI 1.04-2.14) were observed from 2002-2003 to 2008 in the other study [36] .
Three studies evaluated the risk of HIV-TB acquisition considering the regions of origin [31, 41, 46] . A study conducted in The Netherlands between 1996 and 2008 observed a 5-fold higher risk of HIV-TB among immigrants born in Sub-Saharan Africa compared to immigrants from Western Europe or North America (Hazard ratio (HR) = 5.08, 95% CI: 2.22-11.60) [46] . Similarly, a study conducted in Germany between 2001 and 2011 showed that being born in Sub-Saharan Africa significantly rendered a higher risk for HIV-TB [HR = 4.05; 95% CI: 1.87-8.78 among patients who never started combination antiretroviral therapy (cART) and HR = 5.15; 95% CI 2.76-9.60 among patients on cART], as well as being born in other countries than Germany (HR = 2.22; 95% CI 1.18-4.20 among patients on cART) [41] . A study in the Italian region of Piedmont referred that an HIV-positive status appeared to promote TB among immigrants from low and high prevalence countries, with a higher risk among those originating from low prevalence countries-incidence rate ratio of 51.9; 95% CI: 30.2-89.4 vs. 11.4; 95% CI 5.8-22.5 among those originating from high prevalence countries [31] .
Four studies reported associations between migration and HIV-TB co-infection. A study conducted in Barcelona from 1994 to 2005 observed an association between being born in Sub-Saharan Africa and having TB and AIDS defining illness-adjusted odds ratio (aOR) = 2.2; 95% CI: 1.2-4.6 [24] . However, another study from Spain, performed between 2000 and 2006, showed a strong significant association of HIV-TB co-infection with being born in Eastern Europe-OR = 8.55; IC 95%: 1.5-49.4-and a negative association with being born in Latin America-OR = 0.09; 95% CI: 0.01-0.89 [22] . In a study in Portugal conducted between 2008 and 2012, the odds of being a foreign-born TB case among the HIV-positive population was approximately double compared to nationals-OR = 2.137; IC 95%: 1.65-2.77 [39] . Moreover, the abovementioned study conducted in France from 1997 to 2008 observed a higher risk for HIV-TB co-infection among migrants from Sub-Saharan Africa-adjusted risk ratio (aRR): 2.16 (95% CI: 1.88-2.48)-and other regions-aRR: 1.83 (95% CI 1.57-2.14)-, compared to nationals [37] .
A study conducted in Italy referred an association between being a migrant with HIV-TB and unsuccessful treatment outcomes (i.e. lost to follow-up, failure, being transferred out, default)-OR = 3.38, 95% CI 1.38-8.29) [34] . Similarly, in a study in Spain a higher association with potentially unsuccessful outcomes and death was observed among co-infected foreignborn patients than in nationals (OR = 1.7; 95% CI: 1.15-2.60 vs. OR = 1.6; 95% CI: 1.09-2.29 and OR = 3.2; 95% CI: 1.53-6.76 vs. OR = 2.7; 95% CI: 1.63-4.54, respectively) [28] . In a study conducted in France, an association between being a migrant with HIV-TB and having TB resistance to streptomycin (OR = 1.6; 95% CI: 1.3-2.0), isoniazid (OR = 1.6; 95% CI: 1.3-2.1) and rifampicin (OR: 2.9; 95% CI: 1.9-4.6) was also observed, whereas co-infection in Frenchborn patients was only associated with rifampicin resistance (OR: 4.7; 95% CI: 2.1-10.5) [38] .
Discussion
In this systematic review we investigated the burden of HIV-TB co-infection among migrants comparatively to national populations.
The results have shown that migrant populations are disproportionately affected by HIV-TB co-infection when compared to nationals. The majority of the studies reporting prevalence of HIV-TB co-infection showed significantly higher values among migrants compared to nationals, and some studies also showed a higher prevalence of extrapulmonary/disseminated TB among HIV-infected migrants. Moreover, in all the studies in which prevalence fluctuations of HIV-TB co-infection were shown, most of them conducted in Spain, a more pronounced increasing trend was observed among migrants, whereas a decreasing pattern was observed in some national populations. These results are in line with a 2017 ECDC report, describing an increase in the absolute number of patients with HIV-TB co-infection in the European Region of the WHO from 11652 cases in 2011 to 16380 in 2015 [47] . As previously described in a systematic review conducted in 2011, the increasing trends of HIV-TB co-infection might be related to migration, especially in countries such as Spain and Italy [10] , which were also the countries of the majority of our studies. Nevertheless, considering that the comparison of HIV-TB prevalences between nationals and migrants was only performed in 10 of the 20 articles reporting prevalence of HIV-TB co-infection, such findings must be interpreted with caution, as we cannot disregard that different findings could be observed if more studies compared prevalence between the two populations.
When considering the country of origin, the highest prevalences were observed in migrants originating from African regions. It has been documented that HIV epidemic among the communities of sub-Saharan African migrants in Europe partially resembles the magnitude of the HIV epidemics in their home countries [48] . Also, the described reasons underlying the burden of TB among migrants are the interaction of migration from high TB burden countries and the reactivation in host countries [49] . Therefore, these prevalences might be related with origin from high HIV and TB prevalence countries in Africa, especially those from Sub-Saharan region. However, more data regarding regions of origin could provide a clearer view.
The incidence rates of HIV-TB were also shown to be significantly higher among migrant populations, as well as the risk for co-infection, affecting especially those from high prevalence regions, such as Sub-Saharan Africa. In fact, Africa is still the most common origin of migration to Europe and since the late 1980s there has been a hastening of emigration from this region to Europe [50] . Moreover, the prevalence of HIV-TB co-infection is the highest in the African region [51] . Therefore, it is not unexpected that migrants from Sub-Saharan Africa were observed to be at higher risk of co-infection in the analysed studies, since HIV co-infection has been found to be more likely in TB cases originating from Africa [47] .
In this review, many studies reported a decrease in the incidence of HIV-TB co-infection over the data collection period among migrants and nationals. These promising findings may be interpreted as a success of control and prevention measures in Europe. However, a report from WHO refers that the incidence of HIV-TB co-infection has been slowly increasing since 1990 in the WHO European Region, being 2.2/100000 population in 2014 [51] . Therefore, no firm conclusions can yet be drawn based on these findings.
Being a migrant infected with HIV-TB was also associated with unsuccessful outcomes (treatment failure, being transferred out, and others), death and drug resistant TB, the later also observed in a previous review by Hargreaves et al. (2016) [52] . These findings are possibly related with factors influencing patients' adherence to treatment, such as financial and social support, medication burden, side effects, stigma, beliefs and poor communication with health professionals [53] . Some of the studies [28, 30, 34] also referred that migrants co-infected with HIV-TB seemed to have lower mortality than nationals with the same co-infection. These results are quite contradictory in the light of the disproportionate vulnerability of migrants to HIV-TB observed in the previous results. Similar findings have been documented in a review by Domnich et al. (2012) and associated with the not yet fully understood and paradoxical "healthy migrant" effect-migrant populations may present a better health compared to nationals-, caused by a previous self-selection process prior to migration, in which only healthier and younger subjects are fit for emigration [54] . This effect would cause better chances of survival in case of infection, what could explain the lower mortality rates observed among migrants. However, according to Domnich et al. (2012) , the "healthy migrant" effect is a temporary state that diminishes as time passes after immigration, possibly due to the disparities in the access to healthcare, and in the socioeconomic status [54] . These are factors that also might negatively impact the unsuccessful outcomes and TB resistance observed in our study. Although better survival was observed among migrants in this systematic review, Europe is one of the world's regions with higher mortality rates caused by HIV-TB co-infection [55] and, therefore, it is important to understand the role of migration in HIV-TB associated mortality in European countries.
Methodological heterogeneity was observed in analysed studies, especially regarding study design, sample size, sampling procedure and epidemiological outcomes. Such differences rendered a challenging interpretation and comparison between studies.
Limitations of this systematic review must be acknowledged. Given the vast existing number of articles on the HIV, TB and/or migrants subjects, a narrow search strategy was used, very focused on the objectives of this review. MeSH terms were criteriously selected to be used in the MEDLINE 1 database search, as well as restrictions for titles and abstracts search at Scopus 1 database. Broader search terms could have also been used in the search expressions, such as "vulnerable populations" and "Europe". We acknowledge that such methodological choices may imply a loss of comprehensiveness in our search. Also, the outcomes observed in the selected studies comprised different data collection periods, some of them taking place before the dawn of the combined antiretroviral therapy in 1996 [56] . In such studies, no distinction was made between data from pre and post-HAART period. No differences were observed when comparing the data from studies conducted before and after the introduction of HAART. Even so, we cannot exclude potential bias in the outcomes assessed in this review. Moreover, many retrieved studies were conducted on a specific region or city and, therefore, lack epidemiological representativeness of the problem in a certain country. In such cases, only a descriptive synthesis of evidence was possible and the findings must be interpreted only in the context of the represented region. In this work we have been able to highlight the disproportionate vulnerability of migrants to acquire HIV-TB compared to nationals, a clear trend in the majority of the studies included. Higher prevalence, incidence, unsuccessful outcomes and drug resistance figures were observed among migrants living in European countries. The low socioeconomic status, the poor and overcrowded living and working conditions, malnutrition, substance use induced by marginalization, social exclusion [57] , and barriers in the access to health care [58] , are well described factors that may contribute for this disproportion between migrants and nationals. In order to tackle such inequities, European health systems must keep their efforts on the early detection and appropriate treatment of these infections among these populations, as well as to guarantee an adequate access to healthcare and efficient social support. Moreover, policies of inclusion and integration of these populations in the host society are of utmost importance in the preventive care of these diseases. Further research should continue on data collection from national registries on the HIV-TB co-infection among migrants, providing information on the epidemiological situation of each European country, and also in interventions to improve the main barriers to health care perceived by migrant patients infected with HIV-TB. Information on length of stay among migrants was also poorly explored in the included studies of this Systematic Review. Therefore, future research should also take into account this variable in order to allow better understanding of how the burden of HIV-TB co-infection varies with time of residency in the host country. This work highlights the importance for the national HIV-TB programs to thoroughly address this problem in order to mitigate the impact on these vulnerable populations and on the national control programs. 
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